Accelerated efforts to end vertical HIV transmission have resulted in a 52% decrease in new infections among children since 2001. However, current approaches to prevent mother-to-child-transmission (PMTCT) assume a linearity and universality. These insufficiently guide clinicians and programmes toward interventions that comprehensively address the varying and changing needs of clients. This results in high levels of loss-to-follow-up at each step of the PMTCT cascade. Current PMTCT approaches must be adapted to respond to the different and complex realities of women, children and families affected by HIV.
Introduction
Scale-up of services to end the vertical HIV transmission has resulted in a 52% decrease in the number of new infections among children since 2001 [1] . However, the current epidemic response is failing children living with HIV. In 2012, early infant diagnosis (EID) coverage remained low at 39% in low-income and middle-income countries, and children diagnosed with HIV were only half as likely as adults living with HIV to access to treatment [1] . Political, programmatic and operational challenges as well as slow uptake of newer paediatric formulations, knowledge and technology contribute to inequities in access to EID and paediatric HIV treatment [2] . Although many recent family-centred HIV interventions, and 'one-stop' service integration, have increased uptake of HIV testing and counselling (HTC) and antiretroviral therapy (ART) adherence, these have not translated into greater clinical gains for children.
The dominant framework for providing HIV services has traditionally been the 'treatment cascade' or 'continuum of care', which is a clinical and preplanned trajectories for the care of people living with HIV (PLHIV) [3] . It has been the predominant modality for measuring the effectiveness of HIV care, with viral suppression as the ultimate marker of success [4] [5] [6] [7] . For the prevention of mother-to-child-transmission (PMTCT), the stages include initial antenatal care (ANC) visit; HIV test counselling; HIV test acceptance; receipt of HIV diagnosis; prophylaxis/treatment provision to pregnant woman living with HIV; prophylaxis provision to HIVexposed infant (HEI); EID/testing; final infant diagnosis; and linking infants infected with HIV to HIV care and treatment services ART [8] [9] [10] [11] [12] [13] .
However, treatment cascades assume a linearity and universality, transcending time and place, without considering that HIV is an illness that is experienced and moderated by numerous factors beyond biomedical interventions [14] . The treatment cascade also fails to adequately guide service providers towards comprehensively responding to the complex social realities that govern the health and service access of families affected by HIV. As a consequence, loss-to-follow-up (LTFU) remains a serious problem across any treatment cascade [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [15] [16] [17] [18] [19] [20] [21] .
Against this background, and taking PMTCTefforts as an example, we review promising PMTCT approaches and explore their ability to consider the temporal and broader social determinants of health for women, children and families affected by HIV. Drawing on these lessons, we argue that an 'HIV trajectories' perspective can enhance existing PMTCT services and link clinical interventions with social protection measures and psychological development.
Revisiting the prevent mother-to-childtransmission cascade
The PMTCT cascade represents points in time when a client received a service, but does not tell the story of events that resulted in a service being provided or neglected. Client LTFU can be attributed to a range of material, symbolic, relational, psychosocial and institutional factors [22, 23] .
The 'material context' refers to the different resources (e.g. food, household assets, welfare grants, employment and so on) available to families affected by HIV to sustain health and well being. For example, women who experience economic hardship may struggle to meet transport costs associated with clinic appointments. The 'symbolic context' refers to social representations, ideologies and norms in a society that can increase discrimination or further solidarity and support for care. Partners may prevent women from accessing HIV services due to sexual inequalities, for instance [24] .
The 'relational context' refers to the quality of social interactions and relationships that characterize family and community relations, which can impact a clients' access to, uptake and quality of services (e.g. poor ANC service provision or lack of family support upon HIV disclosure may affect whether women and their children return to seek clinical care [16] ). The 'psychosocial context' refers to how people experience HIV diagnosis and treatment emotionally, psychosocially and socially. Lastly, the 'institutional context' refers to the availability and quality of local institutions to respond to HIV (e.g. ability of civil society organizations to respond to HIV in collaboration with local health services).
The PMTCT cascade acknowledges the clinical needs of pregnant women living with HIV and their children, but the material, symbolic, relational, psychosocial and institutional factors of their social environments often remain unaddressed. These interlinked vulnerabilities, if unmitigated, negatively impact access and utilization of HIV care and treatment services [25] . Rather than being an exception, disengagement could therefore be viewed as inevitable when dealing with a chronic illness [26] .
To reduce the likelihood of prolonged disengagement, any model of care provision must recognize and incorporate a client's life course into decisions as to when and how care will be received. Integrating the PMTCT cascade with the 'HIV trajectories' perspective, which highlights vulnerabilities along a client's life course, may identify critical points for intervention that may lead to better health outcomes.
Conceptual framework: towards an 'HIV trajectories' perspective
The concept of the 'illness trajectories' was first described by Strauss and Corbin [27, 28] . It asserts that individuals, both those directly and indirectly affected by chronic illness, will experience and respond to an illness differently over time as social and physiological manifestations of the disease change [27, 28] . The changing HIV course results from the interactions between clinical disease progression, coinfections and responsiveness to HIV treatment, as well as a web of environmental factors that influence PLHIV [22] . Although HIV treatment cascades, including PMTCT, do include a timeframe and 
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Material (e.g., resource and asset availability) Symbolic (e.g., gender, stigma, cultural norms) Relational (e.g., social capital, social support, partnerships) Institutional (e.g., faith based groups, CSOs, NGOs, accessible health clinics ) Psychosocial (e.g., client participation, motivation, psychosocial responses ) PMTCT response Outlined below and summarized in Table 1 are interventions that addressed the multiple dimensions of the 'HIV trajectories' perspective in novel ways. These were grouped into four categories of interventions that integrated elements of the 'HIV trajectories' perspective into the PLHIV support/network platform; community health platform; primary healthcare platform [family-centred care (FCC)] and early childhood care and development (ECD) platform. We analysed the core components and qualitative outcomes of the approach when applied in a particular setting to determine which dimensions of the 'HIV trajectories' perspectives were addressed.
Interventions that integrate elements of the trajectories perspective through the people living with HIV support platform Community-based support groups are popular regionally, affording PLHIV primary roles in the leadership, facilitation and management of such groups. Although there are few studies demonstrating a direct link between community groups and child HIVoutcomes, some studies suggest that they create an enabling environment for improved PMTCT outcomes.
A mixed methods assessment demonstrated the effectiveness of a 3-year mentor mother (M2M) program in Bulawayo, Zimbabwe. The intervention linked pregnant women living with HIV with trained mentors also living with HIV who provided information on HIVand sexually transmitted infection prevention and care, birth planning, infant feeding counselling, psychosocial support and ART adherence counselling at the community and household levels. Mothers in this intervention were twice as likely to return for EID, compared with those who had not enrolled in M2M (99.2 versus 48.6%, P < 0.0005) and when tested at 6-8 weeks were more likely to have obtained the result of that test (99.2 versus 73.3%, P < 0.0005) [29] .
Although community ART groups (CAG) established in Tete Province in Mozambique did not include children, 61% of participants in a recent assessment were women of reproductive age and 89% of pregnant CAG members received PMTCT regimens [30] . This platform could provide a unique opportunity to create demand for HTC and treatment among women of reproductive age and their children. Previous evaluations show that CAGs improve ART adherence through a combination of social support and information sharing [31] . These benefits could have a similar effect on the health-seeking behaviour of pregnant women and mothers living with HIV, by improving retention in ANC, postnatal care and under-five consultations.
Interventions that integrate elements of the trajectories perspective through the community health worker (CHW) platform for HIV outcomes CHW programmes are well positioned to bridge clinical and community-based care for HIV-affected women and children. In numerous settings, CHWs, lay counsellors or expert clients with basic training are engaged to provide ANC education and ART adherence counselling, encourage facility deliveries, trace mothers who miss clinical appointments and offer postnatal support in the home. Studies included suggest that using CHWs to deliver health services produces positive health outcomes related to HIV mortality and viral suppression and to HIV testing rates among infants. In a study that compared the standard of care to CHW home visits from pregnancy to 6 months postpartum for women living with HIV and their children in Cape Town, South Africa, beneficiaries were more likely to obtain key PMTCT services, avoid birth-related medical complications and have infants with healthy height-for-age measurements [32] . A similar intervention in Malawi demonstrated that CHWs could create an effective continuity of care that minimizes LTFU between PMTCT, EID and paediatric HIV services, increasing the proportion of eligible infants initiated on ART from 34.4% preintervention to 76.7% [33] . A systematic review of community-based ART delivery showed comparable results to facility-based care, when assessing attrition rates, provider costs and social outcomes [31] .
Bringing care to the clients' doorsteps has the potential to ameliorate the material, psychosocial and relational barriers to care. These include reducing transport and other costs associated with going to a health facility, increasing social capital and support, while providing counselling to improve adherence and strengthening linkages to other community resources through referrals. CHWs can also provide key insights into the psychosocial issues that affect clients' adherence or overall well being, and serve as an important bridge between service providers and clients [34] .
Interventions that integrate elements of the trajectories perspective through the primary healthcare (family-centred care) platform There is a widespread recognition of the benefits of reorganizing facility-based services around families' needs as a unit while improving PMTCT and maternal, newborn and child health outcomes [35] [36] [37] [38] [39] [40] . FCC approaches have the potential to address the fault lines in the PMTCT cascade by consolidating services for the entire family and tackling the more pervasive socioecological barriers to sustained care. The key FCC programme elements include integrated service provision, fast-tracking families that attend the facility with children, creating child-friendly spaces, EID, providerinitiated testing and strengthening referrals to livelihood projects and education support for children. Familycentred services include [41] :
(1) Maternal and paediatric HIV diagnosis; [ 48] In the repeated-measure analysis (baseline, 6 month and 1 year) of covariance (RM-ANCOVA), HIV-exposed child participants showed greater gains than the controls over time on the scales for receptive language (P ¼ < .004), expressive language (P ¼ < This comprehensive package of services addresses the myriad of environmental factors highlighted by the 'HIV trajectories' perspective.
Outcomes of FCC programmes from Uganda, Cote D'Ivoire and DRC support this approach [42] [43] [44] . In Uganda, an FCC health centre experienced a 50-fold increase in the number of families registered in HIV care, a 40-fold increase in the number of children enrolled and nearly universal coverage of paediatric cotrimoxazole (CTX) prophylaxis [41] . Equally impressive increases in uptake of EID testing (70%) and CTX prophylaxis were also reported by the MTCT Plus initiative in Uganda [35] . Uptake of CTX prophylaxis was associated with several benefits for HEI and infants diagnosed with HIV: 46% reduction in mortality; 30-70% lower incidence of malaria, diarrhoea and hospitalization; and a 63% reduction in mortality among HIV-negative children when their parents living with HIV received CTX [35] . Although encouraging, outcomes experienced by children under these various interventions beyond the completion of EID could be strengthened [45] .
Interventions that integrate elements of the trajectories perspective through the early childhood care and development platform Merging community-based ECD programmes and HIV services to enhance services for children has gained traction recently. In Zimbabwe, an evaluation reported that 58.8% of children were tested for HIV, and all identified as HIV-positive were initiated on CTX and referred into care and treatment through this model [46] .
Integrating a wide array of health, ECD and psychosocial services at one site is less costly for clients and can reframe relationships between caregivers, children and staff. It provides more nuanced insights into the child's psychological development, enabling both health staff and caregivers to adjust care according to a child's changing needs over time. Offering ECD training for caregivers in Uganda improved the language skills and cognitive ability of children exposed to and living with HIVand long-term retention of children enrolled in treatment was encouraging at a site that combined psychosocial support and treatment literacy into healthcare [47, 48] . At 6 months, caregivers of HIV-exposed children participating in the intervention were significantly less depressed than the control caregivers, irrespective of caregiver category (F[1] ¼ 6.14, P ¼ 0.019, observed power ¼ 0.69). Among children participating, the group versus control interaction indicated significant outcome differences over time for gross motor skills (P 0.023), receptive language (P 0.04), expressive language (P 0.01) and early learning composite scores (P 0.06). This intervention addresses many of the 'HIV trajectories' dimensions, as it recognizes the interdependence between health outcomes and the emotional and cognitive stages of child development.
Discussion
Receiving an HIV diagnosis is a life-changing, seismic event for a pregnant woman, with implications beyond her clinical experience. Interventions that address this reality are more likely to succeed in delivering improved outcomes for mothers and children living with HIV. The interventions we highlight above depart from prevailing approaches by more fully addressing the varied life experiences of PLHIV and their families.
To varying degrees, all the approaches reduce the economic burden on clients and make care-seeking more convenient. These approaches also consider the profound influence that relationships have on individual care-seeking behaviour for people living with a chronic illness. Whether it is through improving communication between providers and clients by using CHWs or peers to serve as liaisons, these models put relationship building at the forefront. It is also through communication and dialogue that symbolic barriers (e.g. stigma) can be challenged, and where therapeutic identities can be renegotiated [49, 50] . CHWs, expert clients and lay cadres can help to overcome institutional barriers to care caused by high volumes and severe human resource shortages in resource-limited settings.
These studies illustrate the centrality of the psychosocial dimensions of clients' experiences and health-seeking behaviours. Generally, these models foster increased autonomy and self-reliance among clients and communities, directly enabling adherence and information sharing, and influencing behaviours within the community. This can help to counter a client's reluctance to continue treatment when feeling healthy or better after a prolonged period on treatment. Additional communityoriented models can help to dissipate stigma, increase access to social and economic assistance, and reduce mental or psychological distress [51] [52] [53] .
Despite growing evidence on the acceptability and operational feasibility of approaches that acknowledge the 'HIV trajectories' perspective, pilot efforts predominate and broader scale-up and mainstreaming has not occurred on a national or sub-national scale. Fundamental changes are required to budgeting, policymaking, programmes and service delivery to reduce the barriers to scale-up of more holistic approaches to health and HIV care for women, children and families affected by HIV.
For policymakers and donors, increased coordination between the line ministries responsible for health, social services, child protection, social welfare, women's issues and education should be at the heart of any enduring move towards client-responsive services. This will help overcome the historical silos of HIV programmes that contribute to a disjointed response to the needs of children affected by HIV.
At the programmatic level, and responding directly to the maturity and dynamics of the local epidemic, the local economy and sociocultural context, programme managers must determine the optimal mix of interventions that meet the needs of mothers and their children at each stage of their life course and their 'HIV trajectories'. For instance, internal and cross-border migration is a specific programmatic challenge with few solutions in the contexts where there is a high degree of mobility during the perinatal period. Finally, as service and technological innovations arise, concerted effort will be needed to study how they can be adapted to meet the specific needs across the 'HIV trajectories' for mothers, children and families, starting from pregnancy onwards.
If fully operationalized at the service-delivery level, providing care that responds to the clients' and families' place along their 'HIV trajectories' demands a paradigm shift in the delivery of health services. First, an enabling environment that devolves decision-making and planning to the lowest levels possible must be in place. In addition, care systems must be organized and coordinated to fully leverage and empower diverse disciplines (e.g. medicine, nursing, child life, welfare, social work, psychology, legal and so on) to deliver tailored and client-responsive services. Supports to enable task-shifting to nurses, CHW and lay cadres (e.g. patient advocates, escorts) will also be an important enabling element [7] . However, taskshifting must be carefully weighed and supported with an eye on quality. Task-shifting can exacerbate health system fragility by increasing the workload of nonphysician health cadres, with failure to address poor working conditions and pay leading to turnover [54] . Effective CHW and nurse training and mentorship are critical to ensuring that patients receive high-quality care and effective management of complex clinical complications.
This review also highlights many outstanding questions to be explored as the HIV response matures. More studies are needed to evaluate the effectiveness of integrated approaches and trajectories-sensitive interventions targeted at children affected by HIV, including their ECD needs. Longitudinal follow-up through adolescence will be required, as their needs will evolve over time. Approaches to planning and deployment for the current human resource workforce will need to be carefully considered. The full complement and skills mix required to enable tailored care is unclear, and will need to be carefully documented. This review could not answer the issue of costing and cost-effectiveness of the different interventions.
Conclusion
Many of the models discussed have important elements that consider the 'HIV trajectories' of women, children and families living with and affected by HIV. It is time that we join essential biomedical and community-based interventions into a unified, adaptable and scalable model. There is potential to build on the strengths of ECD platforms to offer and monitor essential health services for children affected by and living with HIV. Similarly, PMTCT programmes can learn from and incorporate community-based approaches as a standard component of care, rather than an add-on.
The implication of the 'HIV trajectories' perspective is that comprehensive HIV prevention, treatment, care and support cannot be achieved if we fail to place the client in context. Recognition of client trajectories has the potential to offer clients, caregivers and service providers a better understanding of what contributes to HIV treatment success. Such recognition can empower everyone involved to feel a sense of control and support their efforts to cope with the demands of the illness [55] .
However, caution needs to be taken not to boldly assign clients onto a 'common' trajectories. Life circumstances can, at any point, take clients down different trajectories, requiring us to regularly review clients' situations. We need the tools and approaches to address this.
A radically different approach, as proposed with the 'HIV trajectories' perspective, that links social protection measures, psychological development and clinical care is required to reduce vertical transmission of HIV, maternal and infant mortality, provide universal coverage of paediatric ART and address the particularly stubborn areas where we see low uptake and retention in services [56] . This will better ensure that children and their families receive care that reflects the complex realities of living with a chronic illness and, in turn, accelerate the achievement of the Global Plan targets by 2015 [57] .
